A b s t r a c t
Introduction
Endometrial cancer is the most common genital cancer in women in developed countries. The mean age of diagnosis of endometrial cancer is 60 years. A distinction is made between two types of endometrial cancer. Type I (endometrioid, 80-90%) represents estrogen-dependent tumors responding to treatment with progestogens. It is associated with good prognosis (the total 5-year survival rate is 75-85%). Type II (non-endometrioid, 10-20%) may be independent from unrestrained estrogen stimulation. Tumors of type II are poorly differentiated and aggressive histologically (carcinoma, papillary serous) and are associated with a lower total 5-year survival rate (35%) [1] .
Most patients can be diagnosed at an early stage of the disease. Often, the first manifestation is abnormal vaginal bleeding, especially in postmenopausal women. Bleeding is diagnosed with fractional curettage or aspiration biopsy [2] . There are four histological types of endometrial hyperplasia: simple hyperplasia, com-plex hyperplasia, simple hyperplasia with atypia and complex hyperplasia with atypia. In diagnosis of complex hyperplasia with atypia there is a possibility of progression to endometrial carcinoma or coexistence of endometrial cancer. Numerous studies have shown that the risk of coexistence of complex endometrial hyperplasia and endometrial cancer is high and may reach even 20-50% of cases [2, 3] . This risk must be taken into account when considering therapeutic options. Complex hyperplasia with atypia, confirmed in the final pathological examination after hysterectomy, requires no further treatment [4] .
The prognosis for patients depends on the stage of cancer according to the FIGO staging system. There is a good prognosis in FIGO stage I, when the tumor is limited to the uterus. The overall 5-year survival rate for these patients is estimated to be about 80% [5] [6] [7] . The main surgical approach to the treatment of endometrial cancer in FIGO stage I is a hysterectomy with bilateral salpingo-oophorectomy, which is traditionally performed by laparotomy. This procedure should be extended to additional pelvic lymphadenectomy in some specific cases. They are as follows: moderately or poorly differentiated (grade G2 or G3 cancer), clear cell or serous cancer, and when the infiltration through the myometrium is over 50%, although accurate indications for these procedures are not clear and are still controversial [5, 8, 9] . The latest studies have revealed that this procedure might be performed by laparoscopy with similar efficacy to laparotomy. Furthermore, many researchers have noted some advantages of laparoscopic management over traditional laparotomy, especially for old and obese women [10] [11] [12] . Laparoscopic surgery for endometrial cancer was first reported in 1992 by Childers and Surwit [13] . According to some prospective studies the recurrence and survival rates among patients who underwent laparoscopic treatment of endometrial cancer seems to be similar to those observed among patients after laparotomy [14] [15] [16] . Many authors have reported that dissection of lymph nodes (LN) by a less invasive method, i.e. laparoscopy, is connected with a better postoperative course. Furthermore, higher precision during laparoscopy is observed as a result of a special optic system which gives a surgeon an enlarged view [17, 18] . Additionally, short duration of hospitalization, less blood loss and fast convalescence after laparoscopic surgery allow patients to begin adjuvant therapy more quickly [19] .
Aim
The aim of the study was to establish the method of choice for treatment of stage I endometrial cancer. th October 2014 was conducted. The first group comprised 30 patients who underwent pelvic laparoscopic lymphadenectomy, and the second group comprised 26 patients who were treated traditionally by laparotomy. The mean age of patients from the first group was 67 ±3 years, and the mean age of patients from the second group was 66 ±9 years. In laparoscopy the access to the retroperitoneal space and to the obturator space was achieved by identifying the triangle between the infundibulopelvic ligament, the round ligament and the external iliac artery. Afterwards, the peritoneum overlaying the common iliac arteries was opened. The incision was extended to the bifurcation of the common iliac artery into the internal and external iliac artery towards the prevesical space. The round ligament was cut and the following lymph nodes were removed en bloc: common iliac LNs, external iliac LNs, internal iliac LNs and obturator LNs. The removal of lymph nodes was conducted with graspers, bipolar scissors or a harmonic knife. All the LNs were placed in Endobags and were removed. All the operations were performed by Paweł S. Pawłowicz MD.
Material and methods

Results
In the first group, 6 women were diagnosed with clear cell carcinoma, in 10 cases the diagnosis was cancer of endometrioid type grade 2, in 7 cases cancer of endometrioid type grade 3, and in 7 cases serous carcinoma was diagnosed. Among the second group there were 6 cases of clear cell carcinoma, 5 cases of serous carcinoma, 9 cases of endometrioid cancer grade 2 and 6 cases of endometrioid cancer grade 3. The number of lymph nodes obtained in the first group was 26 ±3 and in the second group 16 ±4. The average blood loss during laparoscopy was about 601 ml. In the first group there were 3 cases requiring antibiotic treatment in the postoperative period due to fever that was probably a result of intraperitoneal small hematomas (less than 5 cm diameter in sonic examination). There were also 2 episodes of fever up to 38°C on the first day after the surgery; the fever disappeared spontaneously. After laparotomy, there were 13 cases of antibiotic treatment as a result of wound dehiscence in 6 cases, and in 7 cases there was fever up to 37.8°C which did not disappear spontaneously. The average length of hospitalization also differed widely between these two groups. A short hospital stay (3.3 days) was achieved for patients treated by laparoscopy, while patients after laparotomy spent about 9.6 days in the hospital.
Histopathological examination of collected materials -iliac and obturator LNs revealed in the first group: 11 cases of inflammatory changes and 9 cases of subcapsular metastasis in 13 obturator lymph nodes. Among patients who underwent laparotomy there were 11 cases of inflammatory changes and 2 cases of subcapsular metastasis in the 2 obturator lymph nodes. There were no pathological changes in the rest of the LNs. All patients after histopathological diagnosis were finally referred to the Cancer Centre and Institute of Oncology for consultation or further treatment [20] .
Discussion
This comparison of pelvic lymphadenectomy performed by laparoscopy and laparotomy in stage I endometrial cancer shows that laparoscopy seems to be a more precise method than laparotomy [10, 14] . On average there are seven more LNs collected after laparotomy in comparison to LNs collected during laparoscopic lymphadenectomy. There was a better postoperative course after laparoscopy than laparotomy. Probably, it was a result of less estimated blood loss, less postoperative pain and rare antibiotic treatment. The great advantage of the laparoscopic approach is also a shorter time of hospitalization, which was about 3.3 days in comparison with 9.6 days which patients spent in the hospital after laparotomy. These results are comparable to the studies underlining the better outcomes of laparoscopic management of endometrial cancer which have been published recently [11, 12, 15] .
In July 2010 a randomized trial about the safety of laparoscopy versus laparotomy in early-stage endometrial cancer was published by Mourits. This randomized trial was done in 21 hospitals in the Netherlands, and 26 gynecologists with proven sufficient skills in total laparoscopic hysterectomy (TLH) participated. Two hundred and eighty-three patients with stage I endometrioid adenocarcinoma or complex atypical hyperplasia were randomly allocated (2 : 1) to the intervention group (TLH, n = 187) or control group (TAH, n = 96). The proportion of major complications was 14.6% (27 of 185) in the TLH group vs. 14.9% (14 of 94) in the total abdominal hysterectomy (TAH) group, with a difference of -0.3%. The proportion of patients with an intraoperative major complication (9 of 279 (3.2%)) was lower than the proportion with a postoperative major complication (32 of 279 (11.5%)) and did not differ between TLH and TAH. The proportion of patients with a minor complication was 13.0% (24 of 185) in the TLH group and 11.7% (11 of 94) in the TAH group. The result was that TLH (done by skilled surgeons) was beneficial in terms of a shorter hospital stay, less pain, and quicker resumption of daily activities [21] .
In 2009 Zullo et al. published "Laparoscopic surgery versus laparotomy for early stage endometrial cancer: long-term data of a randomized controlled trial". The purpose of the study was to compare the long-term safety and efficacy of laparoscopic surgery and laparotomy approaches to early stage endometrial cancer. This was a prospective longterm extension study of a randomized controlled study that included 84 patients with clinical stage I endometrial cancer (laparoscopic surgery group, 40 women; laparotomy group, 38 women). Safety and efficacy data were evaluated and analyzed by the intention-to-treat principle. After a follow-up period of 78 months for laparoscopic surgery and laparotomy groups, respectively, no difference in the cumulative recurrence rates (8/40 (20.0%) and 7/38 (18.4%); p = 0.860) and deaths (7/40 (17.5%) and 6/38 (15.8%) patients; p = 0.839) was detected between groups. No significant differences in overall (p = 0.535) and disease-free (p = 0.512) survival were observed. The laparoscopic surgery approach to early stage endometrial cancer is as safe and effective a procedure as the laparotomy approach [22] .
In 2013 Terai et al. published a report to determine the feasibility and safety of total laparoscopic modified radical hysterectomy (TLMRH) in the treat-ment of presumed stage I endometrial cancer. The patients in the TLMRH group had less blood loss, a similar number of lymph nodes removed, less need for analgesia and a shorter hospital stay, but longer operations than those treated by laparotomy [23] .
Lu et al. compared the laparoscopic approach with the conventional laparotomy approach for the treatment of patients with endometrial carcinoma in a developing country. They also came to the conclusion that laparoscopic surgery is a safe and reliable alternative to laparotomy in the management of endometrial carcinoma patients, with significantly reduced hospital stay and postoperative complications [24] .
Bogani et al. studied laparoscopic staging in women older than 75 years with early-stage endometrial cancer in comparison with an open surgical operation. Their findings suggest that patients with endometrial cancer older than 75 years may benefit from minimally invasive surgery and should not be denied laparoscopy based on mere chronological age [25] .
Yavuzcan et al. suggested that comprehensive research on a larger scale is needed in order to investigate safer and easy-to-perform methods in laparoscopic hysterectomy that would reduce urinary tract complications and all-cause complication rates [26] .
The lower post-operative complication rates compared to the classical laparotomic approach and the possibility of laparoscopic treatment whenever the conditional requirements (surgeon and instruments) are met, were noticed by Ceccaroni et al. [27] .
Conclusions
Evaluation of lymph nodes is an important prognostic factor in cancer of the uterus. Therefore, the removal of nodes is a necessary part of the staging of the disease and sometimes may have therapeutic relevance and improve the prognosis after surgery. Currently it is believed that laparoscopic lymphadenectomy is a method of choice, allowing for better visualization, reduced complications and lower invasiveness compared to laparotomy [28] [29] [30] . According to publications on coexistent endometrial cancer in patients with atypical endometrial hyperplasia, the majority of cancers are well-differentiated, early-staged malignancies and are most likely considered to be at low risk for lymph node metastasis [31] [32] [33] . However, not all patients have low-risk disease. Studies confirm the presence of both highand low-risk cancers in patients with atypical endometrial hyperplasia [2, 20, 30, 33, 34] .
Because of the coexistence of high-risk endometrial cancer in women with a typical endometrial hyperplasia complex and low usefulness of intra-operative tests in detecting tumor invasion, Whyte et al. suggested the usefulness of routine ilio-obturator lymphadenectomy in patients with a preoperative diagnosis of complex hyperplasia with atypia. They found that the information obtained by lymphadenectomy carried out simultaneously with hysterectomy had an impact on the choice of treatment approaches in 7 of 25 (28%) patients with cancer. The duration of the operation was not significantly prolonged (16 min), the blood loss was not increased and the time of hospitalization was not prolonged [35] .
Taking into consideration all above arguments, if an experienced endoscopic surgeon and proper laparoscopic equipment are available, laparoscopy might become the method of choice for treatment of stage I endometrial cancer [9, 12, 16] . The results of our own studies also confirm this treatment strategy.
